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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink jet printer head used for 

the printer equipment of an ink-jet method, and its manufacture method. 

[0002] 

[Description of the Prior Art] There is printer equipment of an ink-jet method as a printer used for a 
personal computer. By printing instructions, the ink jet printer head with which this printer equipment is 
equipped makes an ink drop breathe out, and this is sprayed on space and it prints it. Hereafter, the 
structure of the conventional ink jet printer head is explained based on drawing 5 or drawing 7 . 
[0003] the ink jet printer head 1 ~ a head - it has the main part 4 which consists of a member 2 and a 
top plate 7, and the nozzle plate 6 which formed many ink discharge openings 5 in this main part 4, and 
the ink supply pipe 8 are attached The ink room 12 in which ink is stored is formed in the interior of the 
ink j et printer head 1 . 

[0004] On the occasion of manufacture of the ink jet printer head 1, the above-mentioned nozzlejilate 6 
a nd a main part 4 are stuck using the enoxy heat-hardened type system adhesives 13. That is, after 
applying the above-mentioned adhesives 13 to the edge of a main partT~ carryirig'out alignment of the 
ink discharge opening 5 and the ink room 12 and pressurizing a nozzle plate 6 by lamination and the 
predetermined pressure, it heats at about 120 degrees C for about 1 hour, and these adhesives 13 are 
stiffened. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, w hen it is only epoxy heat-h ardened 
t ype system adhesives, as shown in drawing 7 , adhesives 13 may overflow by the viscosity down by 
heating, and deformation by pressuri zation. ' ^ 

[0006] For example, in the case oftEiThead of 150DPI, the pitch of the ink room 12 is set to about 170 
micrometers, and the width of face of this ink room 12 has become about 80 micrometers. Here, the 
aperture by the side of adhesion is set to about 60 a little less than micrometers, and the nozzle plate 6 of 
the ink discharge opening 5 can permit the flash of adhesives only to about 10 micrometers at one side 
of a side attachment wall, when taper processing is given and the aperture of a discharge side sets 
thickness of a nozzle plate 6 to 50 micrometers for a taper angle 30 degrees by about 30 micrometers. 
[0007] If the flash of such adhesives 13 arises, it would be connected to capacity reduction of jamming 
of the ink discharge opening 5, or the ink room 12, therefore the problem that the regurgitation of an ink 
drop cannot be performed good will have occurred. 

[0008] furthermore, the material of the above-mentioned nozzle plate 6 - nickel - carrying out - a head 
— when a member 2 consists of a piezo-electric member, the position of the ink room 12 and the ink 
discharge opening 5 may shift from the difference of thermal expansion with a main part 4 and a nozzle 
plate 6 at the time of heating of adhesives 13 This is the flash of adhesives 13, and the cause that the ink 
regurgitation is poor conjointly, as mentioned above. 

[0009] Moreover, when the ink discharge opening 5 is formed in the above-mentioned nozzle plate 6 by 

electrocasting, the problem that dispersion in this aperture will become large is also produced. 

[0010] this invention tends to offer the ink jet printer head which plugging of the ink discharge opening 

by the flash of adhesives does not produce the place which it was made based on the above-mentioned 

situation, and is made into the purpose, and does not produce a position gap of an ink discharge opening, 

and its manufacture method. 

[0011] 



[Means for Solving the Problem] I n order to solve the above-mentioned technical prob lem, invention 
according to' claim 1 While pasting up in the ink jet pnnter head which makes an ink drop breathe out 
using the main part which has two or more ink rooms, the edge which has opened the ink room of the 
above-mentioned main part wide, and mixed adhesives and blockading this ink room It is the ink jet 
printer head to which the nozzle member in which the ink discharge opening was formed corresponding 
to the ink room is provided, two or more kinds of adhesives with which hardening conditio ns differ are 
m ixed, and the above-mentioned mixed adhesives are characterized by the bird clapper. 
[5012] Invention according to claim 2 is an ink jet printer head according to claim 1 characterized by 
mixing heat-hardened type adhesives and ultraviolet-ravs hardening tyg eadhesives. as for mixed 
adhesives. — — 
[0013] Invention according to claim 3 is an ink jet printer head according to claim 1 or 2 characterized 
by the above-mentioned nozzle member being the quality of the material which has a coefficient of 
thermal expansion almost equivalent to the above-mentioned main part. 

[0014] In the manufacture method of an ink jet printer head of having the nozzle member by which 
invention according to claim 4 blockaded the edge of the main part which has two or more ink rooms, 
and this ink room, and the ink discharge opening was formed in the position corresponding to this ink 
room The application process which applies the mixed adhesives with which two or more kinds of 
adhesives with which hardening conditions differ to the above-mentioned main part were mixed, and by 
stiffening predetermined adhesives While carrying out alignment of the above-mentioned nozzle 
member to the part to which the gelling process which makes these mixed adhesives gel, and the mixed 
adhesives of the above-mentioned main part were applied and pressurizing this nozzle member by the 
predetermined pressure to the above-mentioned main part It is the manufacture method of the ink jet 
printer head characterized by providing the adhesion process which stiffens other adhesives. 
[0015] Invention according to claim 5 is the manufacture method of the ink jet printer head according to 
claim 4 characterized by mixed adhesives being heat-hardened type adhesives and ultraviolet-rays 
hardening type adhesives. 

[0016] While according to invention of a claim 1 pasting up using the main part which has two or more 
ink rooms, the edge which has opened the ink room of the above-mentioned main part wide, and mixed 
adhesives and blockading this ink room Since the nozzle member in which the ink discharge opening 
was formed corresponding to the ink room is provided and it comes to mix two or more kinds of. 
adhesives with which, as for the above-mentioned mixed adhesives, hardening conditions differ, By 
predetermined stiffening other adhesives with which hardening conditions differ, and making them gel 
by the predetermined means, it becomes possible to suppress the flash of the above-mentioned mixed 
adhesives. 

[0017] For this reason, it is possible to become possible to prevent the capacity reduction of jamming or 
an ink room by the flash of the adhesives of the above-mentioned ink discharge opening, and to perform 
**** of an ink drop good from this ink discharge opening. 

[0018] According to invention of a claim 2 and a claim 5, since heat-hardened type adhesives and 
ultraviolet-rays hardening type adhesives are mixed, mixed adhesives become possible [ gelling 
ultraviolet rays by irradiating mixed adhesives ]. For this reason, the hardening state by gelling of these 
mixed adhesives can be easily adjusted by adjusting the irradiation state of ultraviolet rays suitably. 
[0019] Since the above-mentioned nozzle member is the quality of the material which has a coefficient 
of thermal expansion almost equivalent to the above-mentioned main part according to invention of a 
claim 3, even when heating the above-mentioned main part and stiffening mixed adhesives, a nozzle 
member and a main part will perform the expansion and contraction by thermal expansion of the same 
grade. For this reason, it is lost that the position gap with an ink discharge opening and an ink room 
occurs by the difference in the coefficient of thermal expansion of a nozzle member and a main part. 
[0020] According to invention of a claim 4, the application process which applies the mixed adhesives 
with which two or more kinds of adhesives with which hardening conditions differ to the above- 
mentioned main part were mixed, and by stiffening predetermined adhesives While carrying out 
alignment of the above-mentioned nozzle member to the part to which the gelling process which makes 
these mixed adhesives gel, and the mixed adhesives of the above-mentioned main part were applied and 
pressurizing this nozzle member by the predetermined pressure to the above-mentioned main part Since 
the adhesion process which stiffens other adhesives is provided, mixed adhesives are suitably hardened 
by this gelling and become possible [ suppressing the flash to the ink discharge opening of the above- 
mentioned mixed adhesives therefore ] by it. For this reason, it becomes possible to manufacture the 
good ink jet printer head of the discharge condition of an ink drop. 



[0021] 

[Embodiments of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained based 
on drawing 1 or drawing 3 . 

[0022] The ink jet printer head 20 used for the printer equipment of an ink-jet method has the main part 
4. Many ink rooms 12 are formed in this main part 4 so that a longitudinal direction may be met. This 
ink room 12 is constituted by the slot formed in the substrate 2, and the top plate 7. 
[0023] The nozzle plate 6 is stuck on the side opening section of the ink room 12 in a main part 4. It is 
prepared in the above-mentioned ink room 12 so that the ink supply pipe 8 may be open for free 
passage. It connects with the ink source of supply which an end side does not illustrate, and this ink 
supply pipe 8 is connected to the top plate 7 by the other end side. 

[0024] The nozzle plate 6 mentioned above is formed cobalt 18% nickel 29% considering the nickel 
alloy (tradename : covar) which uses the remainder as iron as the quality of the material. 
[0025] this nickel alloy - a coefficient of thermal expansion 3.8 to 4.0x10-6 [/**] - becoming - **** 
— the quality of the material of a main part 4 - for example, piezo-electricity - when it is a member, it 
has the same coefficient of thermal expansion 

[0026] The ink discharge opening 5 is formed in the direction and the same direction in which the ink 
room 12 is formed at the single tier, and it is arranged by the above-mentioned nozzle plate 6 at the 
interval corresponding to the position in which the ink room 12 is formed further, respectively. The ink 
discharge opening 5 is formed by carrying out press working of sheet metal of the above-mentioned 
nozzle plate 6, and the path is formed in the shape of [ to which a path becomes narrow toward a 
discharge-side edge ] a taper. In addition, in drawing 2 and drawing 3 , the size a of the discharge-side 
edge of the ink discharge opening 5 is formed so that the width of face of 55 micrometers and the above- 
mentioned ink room 12 may be set to 80 micrometers by the size b of 30 micrometers and the ink room 
12 side-edge section. 

[0027] This nozzle plate 6 is stuck by the mixed adhesives 21 of the above-m entioned main part 4 and 
the two-component system. A crylic adhesi ves and epoxy heat-hardened type* system adhesive s are 
mixed, and these mixed adhesives 21 are mixed so that acrylic adhesives may have 20% or 4D% of rate. 
[0028] It applies with an imprint method so that it may be thin to 1 or about 10 micrometers at the end 
side which the ink room 12 of the above-mentioned main part 4 opened these mixed adhesives 21 wide, 
and was prepared. And as opposed to the applied mixed adhesives 21, only the predetermined quantity 
of light and predetermined, predetermined time irradiate the ultraviolet rays wh ich ha ve the wa velength 
of 365nm. Then, since only acrylic adhesives will harden among the above-mentioned mixed Adhesives 
21 and epoxy system adhesives become remaining as it is, these mixed adhesives 21 are gelled and serve 
as hyperviscosity. 

[0029] To the main part 4 with which these gelled mixed adhesives 21 were applied, a predetermined 
pressure is added and a nozzle plate 6 is pasted up. In this case, lamination of the above-mentioned main 
part 4 and a nozzle plate 6 is performed, performing the ink room 12 currently formed in the above- 
mentioned main part 4, and optical alignment of the above-mentioned ink discharge opening 5. 
[0030] After performing this lamination, while adding the predetermined pressure (- lOOg 2kg/cm2) 
which faces to a main part 4 to the above-mentioned nozzle plate 6, it heats to predetermined 
temperature (it is 1 hours or more at 120 degrees). Th en T the epoxy system adhesives component o f the 
mixed adb^vor. ?1 hnrdnnn by hrntin g by this heating , then - this - a case -- ****-- the above - a 
main part — four — applying — having had — mixture — adhesives — 21 — gelling — **** — a sake — 
pressurization — depending — deformation — and — heating — depending — a viscosity down — the 
minimum - stopping - things - being possible - ** - becoming - the above - a main part - four - a 
nozzle plate - six - a side attachment wall — from — seeing — not taking out - a ** — good — pasting 
up - having - 

[0031] According to the ink jet printer head 20 which has such composition, only the specified quantity 
applies the mixed adhesives 21 to the end side of a main part 4 in which the ink room 12 opened wide 
and was established, only the proper quantity of light and proper time irradiate ultraviolet rays at these 
mixed adhesives 21, these mixed adhesives 21 are gelled, the above-mentioned mixed adhesives 21 are 
heated on the conditions which impressed the predetermined pressure next, and it hardens and pastes up. 

[0032] Even if this adds suitably the pressure which faces to a main part 4 to the above-mentioned 
nozzle plate 6, the above-mentioned mixed adhesives 21 overflowing and plugging up the above- 
mentioned ink discharge opening 5 is suppressed. 

[0033] Therefore, it is possible to constitute the good ink jet printer head 20 of the discharge condition 



of an ink drop. 

[0034] Ih'adclition, adjustment of the viscosity of the mixed adhesives 21 by this gelling can be suitably 
adjusted with the irradiation time and the quantity of light of ultraviolet rays. 

[0035] furthermore, the above-mentioned nozzle plate 6 — a head — in order to make into the quality of 
the material the nickel alloy which uses cobalt 18% 29% and uses the remainder as iron for the quality 
of the material which has the almost same coefficient of thermal expansion as a member 2, i.e., nickel, 
and to stiffen the above-mentioned mixed adhesives 21 — the ink jet printer head 20 — heating — this 
heating — responding - a head ~ even if it is the case where a member 3 and a nozzle plate 6 expand, it 
is lost that the physical relationship of the ink room 12 and 

[0036] For this reason, it is possible to form the good ink jet printer head 20 which does not produce a 
position gap of the ink discharge opening 5. 

[0037] As mentioned above, although the gestalt of 1 operation of this invention was explained, this 
invention can deform variously besides this. It is described below. 

[0038] Although the ink discharge opening 5 is formed by press working of sheet metal, the above- 
mentioned main part 4 and a nozzle plate 6 are pasted up first, and you may make it form the ink 
discharge opening 5 by irradiation of a laser beam after this adhesion in the gestalt of the above- 
mentioned implementation. 

[0039] In this case, it is possible to prevent further that a position gap of the ink room 12 and the ink 
discharge opening 5 does not arise more, and the ink discharge opening 5 is closed by the mixed 
adhesives 21, and the defect of the ink regurgitation arises. 

[0040] moreover, the above-mentioned nozzle plate 6 ~ a coefficient of thermal expansion — a head — if 
equivalent to a member 3, the quality of the material will not be restricted to an above-mentioned thing 
[0041] Furthermore, the gestalt of the above-mentioned implementation is available for the composition 
of the mixed adhesives 21 also as composition which is not restricted to this, for example, mixes an 
anaerobic adhesive with epoxy heat-hardened type system adhesives, although that with which acrylic 
ultraviolet-rays hardening type adhesives and epoxy heat-hardened type system adhesives were mixed is 
used as mixed adhesives 21. Moreover, the adhesives of a heat-hardened type silicone system may be 
used. 

[0042] Moreover, an above-mentioned ink jet printer head can be suitably used for ink jet printer 
equipment. 

[0043] In addition, in the range which does not change the summary of this invention, it can deform 
variously. 

[0044] Here, explanation about the gestalt of 1 operation of the aforementioned ink room 12 is given. 
[0045] drawing 4 - setting — a head ~ as a predetermined thin film pattern formation process shows to a 
member 2 at drawing 4 (b), the heater element pattern circuit 30 is formed The heating element element 
3 1 and a lead circuit pattern are formed in a predetermined etching process after forming the heating 
element layer 32 and the electrode body whorl 33. Then, a protective layer 34 is formed and the 
predetermined heating element pattern circuit 20 is formed. 

[0046] next, a batch - a member 13 arranges in a position - having ~ after that and closure - when a 
member 36 and a top plate 7 use the adhesion method by this invention, it pastes up with a more 
sufficient precision and the ink room 12 is formed A common liquid room is formed of the slitting 
section formed in the top plate 7 here, and each ink room 12 is opened for free passage by each by it. 
[0047] If a predetermined driving pulse is impressed to a heater element, ink will expand and ink will be 
breathed out by rapid heating from a nozzle 5. 

[0048] as other embodiments - a head — a member 2 consists of a piezoelectric device, the batch 
member which isolates each ink room is formed in one, and, of course, a batch member can apply also to 
the well-known ink-jet head which functions as an actuator 
[0049] 

[Effect of the Invention] As explained above, according to this invention, it becomes possible to 
suppress the flash of the above-mentioned mixed adhesives by predetermined stiffening other adhesives 
with which hardening conditions differ, and making them gel by the predetermined means. 
[0050] For this reason, it becomes possible to prevent the capacity reduction of jamming or an ink room 
by the flash of the adhesives of the above-mentioned ink discharge opening, and it becomes possible to 
perform the regurgitation of an ink drop good from this ink discharge opening. 

[0051] Moreover, even when heating the above-mentioned main part and stiffening mixed adhesives, it 
is lost that the position gap with an ink discharge opening and an ink slot occurs of a nozzle member and 
a main part by the difference in the coefficient of thermal expansion of a nozzle member and a piezo- 



electric member in order to perform the expansion and contraction by thermal expansion of the same 
gradd 



[Translation done.] 



